Electronic Version 
Stylesheet Version vl.1.1 

Description 

[Multiple Battery System and Auxiliary 
Battery Attachment System] 

Background of Invention 
[Technical Field] 

[0001] The present invention relates, generally, to rechargeable 
battery systems including a main and an at least one aux- 
iliary battery disposed for selective electrical communica- 
tion, and more particularly to vehicle battery systems 
wherein the batteries of the battery system are configured 
within a housing having conventional external dimen- 
sions. Additionally the present invention includes an at- 
tachment for providing an at least one auxiliary battery 
attachment system to a conventional battery with circuitry 
for selectively engaging the main and at least one auxil- 
iary battery and a method of detecting electrical faults in 

an electrical system coupled to the battery system. 
[Background of the Invention and Technical Problems] 



[0002] Almost every vehicle utilized today requires a battery to 
operate. The battery usually initiates an internal combus- 
tion reaction that is at the heart of conventional motors. 
Additionally, with the development of electric and hybrid- 
electric vehicles that rely directly on batteries to function 
there is an increased need for a reliable supply of power 
from batteries. Recently, significant improvements in bat- 
tery technologies have allowed conventional sized batter- 
ies to have increased power, increased operating life, bet- 
ter response to discharge and recharge cycling, and lower 
maintenance requirements than predecessors. This has 
allowed for improved starting, as well as prolonged oper- 
ation of vehicles, equipment, and auxiliary devices. 

[0003] However, the elements of a conventional battery have 
changed little, even as many other aspects of vehicle 
technology and safety have improved. Conventional vehi- 
cle batteries, for example, include a fairly standard sized 
rectangular casing containing cells (six cells for twelve- 
volt batteries — three cells for six-volt batteries). These 
cells typically contain positive and negative battery plates 
and electrolytic fluid to allow the battery to store reserve 
electricity and replenish this reserve from a generating 
source, such as an electrical system. The battery is typi- 



cally coupled through a standard set of electrical cables to 
the electrical system of the vehicle or piece of equipment. 
[0004] However, a significant problem with existing batteries oc- 
curs if, for any reason, the conventional battery loses 
power or is discharged. The required source for electrical 
power to start or operate the vehicle or device is lost. 
Similarly, if, for instance, automobile lights are acciden- 
tally left on for extended periods of time without the au- 
tomobile running, discharge of the battery is inevitable. 
Additionally, if other auxiliary equipment, such as a radio, 
fan, or the like, is left on without the engine running simi- 
lar problems can occur. A still further way the electrical 
system of a vehicle might fail is through shorts or bad 
connections to the battery, so that the battery does not 
recharge during use. This may also occur when a recharg- 
ing mechanism, such as an alternator or generator, is 
non-functioning. These are just some of the types of 
problems or discharge scenarios that may occur in which 
failure of or discharge of the battery leaves the vehicle 
helpless. 

[0005] one way to provide power back to the battery in the case 
of a discharge scenario is through a jump-start. However, 
this requires an additional vehicle, which may not be 



available. Jump-starting also subjects both the discharged 
battery and the jump-starting battery to potential dam- 
age, even the possibility of a catastrophic explosion if the 
electrical connections are improperly coupled. There are 
also commercially available alternatives to vehicle- 
to-vehicle jump-starting. Primarily these devices comprise 
portable auxiliary power sources for jump-starting a dis- 
charged battery. A major drawback of these devices is that 
they require the electrical system of the vehicle to be in 
operable condition to restore the battery. Most of these 
portable emergency batteries typically comprise a small 
reserve battery which is plugged into the electrical system 
of an automobile, for example through the cigarette 
lighter plug, and can only be recharged in a household 
outlet. As it cannot be recharged from the vehicle, if the 
discharge recurs for any reason the user is potentially 
stranded. These systems, together with the conventional 
methods of jump-starting a battery, currently provide the 
only commercially available ways to overcome the loss of 
power in a battery or other discharge scenario. 
[0006] Several attempts at improving the functionality of batter- 
ies in discharge scenarios by utilizing auxiliary batteries 
to forestall the need for jump-starting have been at- 



tempted, but none have met with any commercial success. 
These previous commercial attempts at dual battery sys- 
tems have proven unreliable and cumbersome or worse, 
non-functional. Many significant drawbacks are seen in 
many of the early systems, requiring costly modifications 
due to non-standard battery sizes, modifications to the 
battery terminals, and/or modification to the electrical 
system of the vehicle or the device. These modifications 
made these systems costly to implement and less reliable 
than the standard sized batteries. Examples of these early 
attempts include U.S. Patent 3,200,014 to Roberts and 
U.S. Patent 3,029,301 to Strider. 
[0007] Another example of these early systems included a three- 
post system from DELCO. The battery housing had three 
external terminals extending from the cover: a main bat- 
tery positive terminal, a reserve battery positive terminal, 
and a common negative terminal. The negative terminal 
electrodes of each battery in the system were purportedly 
connected through a link in the battery housing cover as- 
sembly. Thus, this vehicle electrical system required three 
cables to accommodate the system and required an addi- 
tional solenoid that was activated during starting. This 
non-standard configuration meant additional costs and 



headache for the end-user, requiring special three post 
batteries and cables. This and the added costs from the 
need for additional electrical components made the de- 
vices commercially unsuccessful. 
[0008] Additional attempts at achieving a commercially success- 
ful system have been made that would fit standard electri- 
cal cable configurations, but these have also failed. Vehi- 
cle battery systems like those shown in U.S. Patent No. 
5,002,840 to Klenenow et al. and U.S. Patent No. 
5,162,164 to Dougherty et. al. (the '840 and '164 
patents), show a main and a reserve unit, separated sim- 
ply by a one-way diode for maintaining the reserve unit in 
the charged condition during non-use. The main and re- 
serve batteries of the '840 and '164 patents are coupled in 
parallel with a diode and resistor therebetween and would 
require only the standard two-post battery configuration. 
In a normal operating mode a resistor, for instance a vari- 
able resistance, positive temperature coefficient resistor, 
precedes the one-way diode. The variable or positive co- 
efficient resistor steps down the amperage to limit the 
amount of current, and, hence, the amount of heat gener- 
ated by the diode. The diode prevents the reserve battery 
from discharging to the main battery while allowing cur- 



rent to reach the battery, but it is limited to providing a 
trickle charge to the reserve battery for recharging. A 
shunt is provided that is engaged in discharge scenarios 
to effectively bypass the resistor and diode and put the 
two battery units in parallel without the diode, and 
thereby engage the reserve battery. The entire system is 
coupled through the negative terminals of each battery 
that are brought into contact in the parallel circuit. 
[0009] These circuits and battery configurations have several dis- 
advantages. The diodes described in the '840 and '164 
patents are low capacity diodes. These low capacity 
diodes are problematic in that they have a limited current 
carrying capacity. Since the low capacity diodes have a 
relatively small current carrying capacity, they may be de- 
stroyed if excessive current is driven through them. For 
instance if the full current capacity of a vehicle electrical 
system were driven through the diode alone, the diode 
would be destroyed. Thus these systems need to step 
down the current with a resistor; but limits the amount of 
current used to charge the reserve battery. Therefore, 
these devices and other devices like them are limited to 
charging the reserve battery with a low current or trickle 
charge, taking a significant amount of time to recharge 



this reserve battery. The long duration to charge the re- 
serve battery is a significant disadvantage of such devices 
in discharge scenarios. 

[0010] Moreover, the engagement of the shunt in the circuit as 
described dumps the discharged battery into parallel with 
the charged battery. The charged reserve battery thus has 
to contend with both the load placed on it by the vehicle 
or device and the load of the discharged main battery. 
Operator error can cause additional problems. If the 
switch or shunt is inadvertently left in the bypass mode or 
if an undetected fault occurs in the battery or electrical 
system, the reserve unit will discharge along with the 
main unit, thereby impairing the ability of the reserve unit 
to function as an auxiliary starting battery. 

[001 1] Thus, in a discharge scenario, the device of the '840 and 
'164 patents would put added stress on the reserve bat- 
tery and, potentially, require a long cycle time to recharge 
the reserve electrical power stored therein. This would be 
an especially grave problem if the vehicle were to have a 
short or other electrical system failure, severely limiting 
the operating time of the vehicle on just the reserve bat- 
tery. 

[° 012 ] Similarly, U.S. Patent 5,256,502 to Kump discloses a set of 



plates and plate frames, movable bus bars, and circuitry 
components, including a diode in the circuitry that allows 
for recharging of a reserve battery defined from the set of 
plates and engaged by a switch. The diode prevents cur- 
rent from being drawn from the reserve battery unless a 
switch is turned to a reserve setting. Similar to the '840 
and '164 patents, in the '502 patent when the reserve bat- 
tery plates are selectively engaged, it puts the main and 
reserve batteries in parallel with each other upon engage- 
ment of the switch. This solution has the same problems 
as the '840 and '164 patents, and, similarly couples the 
negative terminals of the two batteries. The reserve bat- 
tery is saddled with the load of the electrical system and 
the load of the discharged main battery when trying to 
start from a discharge scenario, as engagement draws the 
reserve electrical energy in the system down. There is no 
suggestion in any of the aforementioned references of any 
way to overcome this problem, and in the case of the '502 
patent, there is no way electrically isolate the reserve bat- 
tery as it is composed of plates shared with the main bat- 
tery. 

[° 013 ] In U.S. patent 6,121,750 to Hwa, a two part battery is dis- 
closed having a microprocessor control switch. The Hwa 



device contains two twelve-volt batteries in a single hous- 
ing sharing a common negative terminal end and a single 
positive terminal. The secondary battery is provided for 
intermittent engagement to fulfill requirements for short 
duration, high current output situations. A switch box is 
provided to permit switching from just the main battery to 
engaging the main and secondary battery. Again, the bat- 
teries are in parallel when engaged and would be poorly 
equipped to deal with a discharge scenario, for reasons 
similar to those previously discussed in regards to the 
other references. Furthermore, there is no indication or 
suggestion of a diode or similar device provided in the 
circuitry of the 750 patent for charging the secondary 
battery and, thus, the secondary battery is not necessarily 
kept in a charged state, because the secondary battery is 
only providing additional cranking power. 
[0014] The U.S. 5,683,827 patent to Yu discloses a silicon con- 
trolled rectifier for automatically switching off the battery 
pack when the battery pack generates an output voltage 
lower than a threshold voltage during a discharge cycle. 
The rectifier is coupled with individual cells in a series of 
sells that comprise a battery pack. The system switches 
packs, but does not provide for reserve electrical energy 



beyond the individual cells. Moreover, the switching does 
not teach or suggest an auxiliary battery, nor does it teach 
isolating an auxiliary battery in case of a discharge sce- 
nario. 

[0015] The performance of all of the heretofore known multiple 
battery systems have been unsatisfactory. Even with the 
existing attempts to provide readily available reserve 
power in a battery, there is still significant room for im- 
provement and a need for emergency starting power. Prior 
attempts required retrofitting vehicles to accommodate 
different sized battery housings, different terminal con- 
figurations, or remote circuitry, which is often cost pro- 
hibitive. To date, no system has been developed to pro- 
vide the reserve power that is necessary to operate a vehi- 
cle or piece of equipment in an emergency and be suffi- 
ciently reliable in all situations. 

[0016] The known multiple battery configurations do not permit 
disposition of at least two batteries, each capable of deliv- 
ering sufficient power to start and operate a vehicle, 
within a housing defined by a conventional vehicle battery 
envelope and having terminal locations designed to ac- 
commodate conventional cable configurations. No system 
is available that provides the full current of the electrical 



system of the vehicle to immediately begin recharging the 
at least one auxiliary battery. In fact, the reliability and 
safety of previously attempted systems is hampered by 
diodes with insufficient current-carrying capacity, these 
same diodes may in fact be destroyed during recharge. 
Additionally, none of the previous devices has been able 
to provide both a one-way charging circuit and, when 
needed, the ability to isolate the auxiliary battery to pro- 
vide emergency power. Finally, none of the prior devices 
can provide a method for determining whether the cause 
of the main battery discharge is in the electrical system of 
the vehicle and still provide the auxiliary power necessary 

in this situation to get assistance. 
Summary of Invention 

[0017] The myriad of advantages of having reliable, readily ac- 
cessible auxiliary electrical power in the multiple battery 
system of the instant invention can easily be appreciated. 
It eliminates the need to jump-start the vehicle or, if the 
electrical system has failed, it allows the user to determine 
such a failure and try to reach some assistance while on 
the auxiliary battery. The instant invention also eliminates 
the danger of trying to jump-start an automobile, where 
there is the potential for electrical sparking and explosion. 



Additionally, by avoiding the need for a jump-start with 
the instant invention, both safety and security are im- 
proved, as there is no need to leave your vehicle to seek 
assistance or flag down strangers when the vehicle will 
not start. Improved time to charge is also an important 
further advantage of the instant invention. Re-charging a 
battery with known devices can take significant amounts 
of time, if it is even possible, for instance in situations 
where you are stuck on a lonely back road. However, the 
instant invention allows the user to quickly start and im- 
mediately begin recharging both a main and an at least 
one auxiliary battery. These and other objects of the in- 
vention are discussed further herein. 

[0018] it is an object of the present invention to provide an im- 
proved vehicle battery that solves or improves over the 
problems and deficiencies in the art. 

[0019] Another object of the present invention is to provide an 
improved multiple battery system and a battery attach- 
ment system that is generally universally installable in 
place of a conventional battery. 

[0020] Another object of the present invention is to provide an 
improved vehicle battery that contains sufficient reserve 
electrical power for most, if not all, situations, even in 



worst-case type discharge scenarios, such as failure in the 
electrical system. 

[0021] a further object of the present invention is to provide an 
improved vehicle battery that provides auxiliary power 
easily and virtually instantaneously. 

[0022] a still further object of the invention is to provide an im- 
proved vehicle battery which is simple in construction, but 
that does not require substantial and costly structures or 
modifications to existing electrical systems, circuitry, or 
other components, and which is economical to manufac- 
ture and use. 

[0023] Another object of the present invention is to provide an 

improved vehicle battery that is efficient, durable, and re- 
liable. 

[0024] An object of the instant invention is to provide a circuit to 
isolate an auxiliary battery with sufficient reserve power to 
reliably start or operate a vehicle or piece of equipment. 

[0025] a further object of an exemplary embodiment of the in- 
stant invention is efficient utilization of the available 
space within conventional battery housing dimensions 
such that the main battery exceeds SAE recommended 
minimum CCA output ratings for most original equipment 
manufacturer (OEM) vehicles. 



[0026] a further object of an exemplary embodiment of the in- 
stant invention is to provide a switched multiple battery 
system having a main battery in selective electrical com- 
munication with an auxiliary battery, the system being 
disposed within a housing characterized by conventional 
external dimensions and the terminals being disposed to 
accommodate conventional vehicle cable configurations. 
The use of a conventional battery-housing envelope facil- 
itates relatively low cost production through the utiliza- 
tion of existing manufacturing equipment and processes. 
Moreover, it allows for immediate substitution of the 
present invention for existing batteries. 

[0027] | n accordance with one object of an exemplary embodi- 
ment, the cells of the main battery are disposed along the 
longitudinal axis of the battery housing and above the 
auxiliary cell housing. The cells of the auxiliary battery, 
approximately one-quarter the height of the main cells, 
the auxiliary cells are disposed below the main battery. 
This configuration renders the subject battery system in- 
terchangeable with a wide range of conventional two- 
terminal automotive batteries. 

[0028] | n accordance with another object of an exemplary em- 
bodiment of the invention, the switching mechanism is 



also disposed within the cover and includes a manually 
operable actuator for selectively establishing communica- 
tion between the main and reserve batteries. 
[0029] According to a further object of the invention, the 

switched multiple battery system is configured for dispo- 
sition within a vehicle for electrical communication with 
conventional vehicle battery cables. In the event the main 
battery output is too low to start the vehicle, the operator 
manipulates the switch to the auxiliary position, thereby 
bringing the auxiliary battery online, which is maintained 
in the fully charged state by the charging diode circuit. 
Upon starting the vehicle, the operator manipulates the 
switch back to the normal position, thereby engaging the 
main and auxiliary batteries with the electrical system to 
begin recharge. The main and auxiliary batteries being 
recharged in the conventional manner during vehicle op- 
eration. 

[0030] Additionally, a still further object of the invention is that 
the power in the auxiliary battery allows the automobile to 
be operated even when the main battery is discharged or 
incapacitated. Thus, when the main battery is not usable, 
the auxiliary battery can be utilized until repair or re- 
placement can be conveniently obtained. 



[0031] Another object of the present invention is that both the 
primary and the secondary storage battery are of a suffi- 
cient strength so that under ordinary weather conditions 
either will operate the starter and vehicle without the aid 
of the other. Thus, if one of the two batteries is totally 
discharged for some reason the vehicle will still be opera- 
ble. 

[0032] The apparatus of the invention includes a multiple battery 
system. The multiple battery system includes a battery 
housing having a common positive terminal and a com- 
mon negative terminal each coupled to an electrical sys- 
tem. The main battery has a main positive output and a 
main negative output and the at least one auxiliary battery 
has an auxiliary positive output and an auxiliary negative 
output. The multiple battery system includes a main elec- 
trical circuit that couples the common positive terminal 
with at least one switching device. The at least one 
switching device has at least two operating positions. In a 
first operating position of the at least two operating posi- 
tions the common positive terminal is coupled to the main 
positive output of the main battery and to a one-way 
charging circuit that precedes and is coupled to the auxil- 
iary positive output, putting the batteries in parallel with 



each other. In a second operating position the common 
positive terminal is coupled through the at least one 
switching device to a point in the main circuit beyond the 
one-way charging circuit that couples to the auxiliary 
positive output, coupling the common positive terminal to 
the auxiliary positive output. 

[0033] | n the battery system the main battery can be electrically 
isolated from the auxiliary battery in the second position 
of the at least one switching device. 

[0034] | n t he system the battery housing can also include an at 
least one main battery compartment containing the main 
battery. The main battery can be one of a six-volt, a 
twelve-volt, or a twenty-four volt battery. 

[0035] | n a further embodiment of the multiple battery system 
only the coupling of the positive output of the main bat- 
tery and the positive output of the at least one auxiliary 
battery are switched by the switching device. Additionally, 
the second operating position of the at least two operat- 
ing positions can isolate the main battery from the electri- 
cal system and introduces only the at least one auxiliary 
battery. 

[0036] The battery housing can also include an at least one aux- 
iliary battery compartment containing the at least one 



auxiliary battery. The at least one auxiliary battery can be 
one of a six-volt, twelve-volt, or twenty-four volt battery. 
Additionally, the main battery can be a twelve-volt battery 
having six, two-volt cells and the at least one auxiliary 
battery can be a twelve-volt battery having six two-volt 
cells. 

[0037] The battery housing can also have a main battery com- 
partment containing the main battery and an at least one 
auxiliary battery compartment containing the at least one 
auxiliary battery, the main battery compartment being lo- 
cated atop the at least one auxiliary battery compartment. 

[0038] The battery housing may also have at least one fill tube. 
The at least one fill tube can be an at least one main bat- 
tery fill tube. The main battery can comprise an at least 
one cell and the at least one main fill tube can be a main 
fill tube for each cell of the main battery. The at least one 
fill tube can also be an at least one auxiliary battery fill 
tube. The auxiliary battery can comprise at least one cell 
and the at least one auxiliary fill tube can be an auxiliary 
fill tube for each cell of the auxiliary battery. Moreover, 
the at least one fill tube can be an at least one main fill 
tube and the an at least one auxiliary fill tube, the at least 
one auxiliary fill tube passing through the main battery 



compartment. 

[0039] The one-way charging circuit of the multiple battery sys- 
tem can comprise an at least one-way charging diode. 
The at least one-way charging diode can be an at least 
one silicon rectifier. 

[0040] The at least one silicon rectifier can be between about a 
25 and 95 amperage rating. In a still further exemplary 
embodiment, the main battery can be a 12-volt automo- 
bile battery and the at least one silicon rectifier can have a 
12-volt, 45 amp rating. Additionally, the charging circuit 
can comprise an at least one high capacity diode and an at 
least one heat sink coupled to the at least one high ca- 
pacity diode. The at least one high capacity diode can 
have between about a 25 and 95 amperage rating. More- 
over, in yet another exemplary embodiment, the at least 
one high capacity diode can have a 12-volt, 45 amp rating 
and the at least one heat sink coupled to the high capacity 
diode can have sufficient surface area to dissipate the 
heat generated by the 12-volt, 45 amp rated at least one 
high capacity diode. 

[0041] The multiple battery system can also have a controller 
coupled to and switching the at least one switching de- 
vice. The multiple battery system can also have an at least 



one sensor in communication with the controller. The at 
least one sensor can include an at least one main battery 
voltage sensor, an at least one main battery cold cranking 
amperage sensor, an at least one auxiliary battery voltage 
sensor, an at least one switch position sensor, and an at 
least one auxiliary battery cold cranking amperage sensor. 
The controller can couple to and communicate with the 
position sensor to detect the position of the switching de- 
vice and selectively engage the switching device based on 
the input of at least one of the at least one main battery 
voltage sensor, the at least one main battery cold cranking 
sensor, the at least one auxiliary battery voltage sensor, 
and the at least one auxiliary cold cranking amperage 
sensor. 

[0042] The multiple battery system can also have an auxiliary 

battery discharge system. The auxiliary battery discharge 
system can have a controller with a timer. The timer can 
signal the controller to periodically change the switch po- 
sition so as to discharge the auxiliary battery in the sec- 
ond operating position of the at least two operating posi- 
tions for short periods and then switch back to the first 
operating position of the at least two operating positions. 

[0043] The discharge system can also be a written instruction to 



manually switch the battery system to the second operat- 
ing position for a brief period of time and then to manu- 
ally switch the switching device to the first operating po- 
sition. 

[0044] The discharge system can also have the controller switch 
the switching device to couple the common positive ter- 
minal to the auxiliary battery positive output if an input 
signal from an at least one sensor indicates that the main 
battery voltage or cold cranking amperage is below a trig- 
ger point. 

[0045] The apparatus of the instant invention also includes a 
multiple battery system comprising a battery housing 
having a common positive terminal and a common nega- 
tive terminal coupled to an electrical system; a main bat- 
tery having a main positive output and a main negative 
output; an auxiliary battery having an auxiliary positive 
output and an auxiliary negative output; a switching de- 
vice with at least two operating positions, the at least two 
operating positions selectively engaging said main battery 
and said auxiliary battery. The first operating position of 
said at least two operating positions can have the com- 
mon positive terminal coupled to the main positive output 
and auxiliary positive output in parallel with each other, a 



one-way charging circuit between and preceding the aux- 
iliary battery. The second operating position of said at 
least two operating positions can couple the common 
positive terminal to the auxiliary positive such that the 
common positive terminal is coupled at a point beyond 
the one-way charging circuit to the auxiliary battery posi- 
tive. 

[0046] The multiple battery system second operating position 

can put the auxiliary battery alone in series with the elec- 
trical system and prevents electrical energy in the auxil- 
iary battery from flowing to the main battery. The one- 
way charging circuit can electrically isolate the main bat- 
tery in the second operating position. In the first operat- 
ing position, the one-way charging circuit can permit 
electrical energy from the electrical system to flow into 
both the main and auxiliary batteries, but prevent electri- 
cal energy from flowing out of the auxiliary battery. Fur- 
ther, in one exemplary embodiment of the instant inven- 
tion only the positive outputs of the main battery and the 
at least one auxiliary battery are switched by the switching 
device. Additionally, when in the second operating posi- 
tion of the at least two operating positions, the system 
can fully disconnect the main battery from the electrical 



system and introduce only the at least one auxiliary bat- 
tery. 

[0047] The main battery can be one of a six-volt, twelve-volt, or 
twenty- four volt battery. The at least one auxiliary battery 
can be one of a six-volt, twelve-volt, or twenty-four volt 
battery. 

[0048] The battery housing can comprise a main battery com- 
partment containing the main battery and an at least one 
auxiliary battery compartment containing the at least one 
auxiliary battery, the main battery compartment being lo- 
cated atop the at least one auxiliary battery compartment. 
The battery housing can also include at least one fill tube. 

[0049] The one-way charging circuit can comprise an at least 
one-way charging diode. The at least one-way charging 
diode can comprise an at least one silicon rectifier. The at 
least one silicon rectifier can be between about a 25 and 
95 amperage rating. The main battery can also be a 
12-volt automobile battery and the at least one silicon 
rectifier has a 12-volt, 45 amp rating. The charging circuit 
can further comprise an at least one high capacity diode 
and an at least one heat sink coupled to the at least one 
high capacity diode. The at least one high capacity diode 
has between about 25 and 95 amperage rating. The at 



least one high capacity diode can also have a 12-volt, 45 
amp rating and the at least one heat sink coupled to the 
high capacity diode that can have a sufficient surface area 
to dissipate the heat generated by the at least one diode. 

[0050] The system can also have a controller coupled to and 

switching the switching device. An at least one sensor in 
communication with the controller can be provided. The at 
least one sensor in communication with the controller can 
include an at least one switch position sensor to detect 
the position of the switching device and the controller can 
then actuate the switching device based on input from the 
an at least one switching device sensor and at least one of 
a main battery voltage sensor, a main battery cold crank- 
ing, an auxiliary battery voltage sensor, and an auxiliary 
cold cranking amperage sensor. 

[0051] The system of the instant invention can also comprise an 
auxiliary battery discharge system. The discharge system 
can comprise a controller with a timer, where the timer 
signals the controller to periodically change the switch 
position so as to discharge the auxiliary battery in the 
second operating position of the at least two operating 
positions for short periods and then switches back to the 
first operating position of the at least two operating posi- 



tions. 

[0052] The discharge system can also be a written instruction to 
manually switch the battery system to the second operat- 
ing position for a brief period of time and then to manu- 
ally switch the switching device to the first operating po- 
sition. 

[0053] The controller can also switches the switching device to 
couple the common positive terminal to the auxiliary bat- 
tery positive output if an input signal from an at least one 
sensor indicates that the main battery voltage is below a 
trigger point. 

[0054] The system can also be provided with an auxiliary battery 
cyclic discharge system that can include a timer coupled 
to the switching device, wherein the timer periodically ac- 
tuates the switching device to the second operating mode 
for a short period of time and, then, actuates the switch- 
ing device back to the first operating mode after the short 
period of time. 

[0055] The apparatus of the invention also includes an auxiliary 
battery attachment system having a main battery with an 
at least one main positive output and an at least one main 
negative output and a circuitry housing having an at least 
one positive common terminal, an at least one negative 



common terminal, an at least one positive coupling and 
an at least one negative coupling, the at least one positive 
and negative couplings electrically coupling the at least 
one positive and at least one negative main battery out- 
puts to the at least one positive and at least one negative 
common terminal which are in turn coupled to an electri- 
cal system. The system also includes an at least one aux- 
iliary battery having an auxiliary positive output and an 
auxiliary negative output, each output being electrically 
coupled to the at least one positive common terminal and 
at least one negative common terminal, respectively, and 
a main electrical circuit comprising a coupling of the com- 
mon positive terminal with an at least one switching de- 
vice. In the main circuit the at least one switching device 
having at least two operating positions: a first operating 
position of the at least two operating positions coupling 
the common positive terminal through the at least one 
positive coupling to the main positive output of the main 
battery and to a one-way charging circuit that precedes 
and is coupled to the auxiliary positive output, putting the 
batteries in parallel with each other; and a second operat- 
ing position wherein the common positive terminal is cou- 
pled through the at least one switching device to a point 



in the main circuit beyond the one-way charging circuit 
that couples to the auxiliary positive output. 
[0056] The circuitry housing can be mounted atop the main bat- 
tery or the circuitry housing can be mounted on a side of 
the main battery. Also, while in the first operating posi- 
tion, the one-way charging circuit permits electrical en- 
ergy from the electrical system to flow into both the main 
and auxiliary batteries, but prevents electrical energy from 
flowing out of the auxiliary battery. While in the second 
operating position of the at least two operating positions 
the system fully disconnects the main battery from the 
electrical system and introduces only the at least one aux- 
iliary battery. 

[0057] The at least one positive and negative couplings can be 
within the circuitry housing. The at least one auxiliary 
battery is one of a six-volt, twelve-volt, or twenty-four 
volt battery. The circuitry housing can contain the at least 
one auxiliary battery. 

[0058] The one-way charging circuit of the attachment system 
can comprise an at least one-way charging diode as well. 
The at least one-way charging diode can be for instance 
an at least one silicon rectifier. The at least one silicon 
rectifier can be between about a 25 and 95 amperage rat- 



ing. The main battery can also be a 12-volt automobile 
battery and the at least one silicon rectifier can have a 
12-volt, 45 amp rating. 
[0059] The multiple battery system may also provide a charging 
circuit having an at least one high capacity diode and an 
at least one heat sink coupled to the at least one high ca- 
pacity diode. The at least one high capacity diode can 
have between about 25 and 95 amperage rating. The at 
least one high capacity diode can also have a 12-volt, 45 
amp rating and the at least one heat sink coupled to the 
high capacity diode having a sufficient surface area to dis- 
sipate the heat generated by the 12-volt, 45 amp rated at 
least one diode. 

[0060] The multiple battery system can also comprise a controller 
coupled to and switching the switching device. An at least 
one sensor can also be in communication with the con- 
troller. The at least one sensor in communication with the 
controller can include at least one switch position sensor 
to detect the position of the at least one switching device 
and at least one of a main battery voltage sensor, a main 
battery cold cranking amperage sensor, an auxiliary bat- 
tery voltage sensor, and an auxiliary cold cranking amper- 
age sensor, the switch device being actuated by the con- 



troller based on input from one of the at least one sensor. 

[0061] The auxiliary battery attachment system can also have an 
auxiliary battery discharge system. Again, the auxiliary 
battery discharge system can have a controller with a 
timer. The timer can signal the controller to periodically 
change the switch position so as to discharge the auxiliary 
battery in the second operating position of the at least 
two operating positions for short periods and then switch 
back to the first operating position of the at least two op- 
erating positions. The discharge system can also comprise 
a written instruction to manually switch the battery system 
to the second operating position for a brief period of time 
and then to manually switch the switching device to the 
first operating position. 

[0062] The controller can also switch the switching device to 

couple the common positive terminal to the auxiliary bat- 
tery positive output if an input signal from an at least one 
sensor indicates that the main battery voltage is below a 
trigger point. 

[0063] The method of the invention includes a method of detect- 
ing a discharge condition fault in an electrical system, 
which can comprise the method steps of sensing an initial 
discharge condition within an electrical system of a vehi- 



cle or a piece of machinery, switching a battery having a 
main and auxiliary battery and a switching device with at 
least two operating positions from a main operating posi- 
tion wherein the main and auxiliary batteries are coupled 
in a parallel electric circuit with a one way charging diode 
preceding the auxiliary battery, to an auxiliary operating 
position in which the auxiliary battery is coupled in series 
with the electrical system of the vehicle or the piece of 
machinery and the main battery is electrically isolated. 
Then utilizing the auxiliary battery in the auxiliary opera- 
tional position to start the vehicle or piece of machinery 
and returning the switching device to the normal operat- 
ing position and engaging the main battery in the normal 
operating position and determining whether the vehicle or 
machinery is operational in the normal operating position, 
failure indicating a general operating fault in the electrical 
system. The method can also include the step of returning 
the switching device to the auxiliary position and engag- 
ing the auxiliary battery to supply the needed energy to 
operate the vehicle or machinery and seek repair of the 
electrical fault. 

[0064] The above objects and advantages of the invention are il- 
lustrative, and not exhaustive, of those that can be 



achieved by the invention. Reference is made to the ac- 
companying drawings which form a part of the description 
and in which there is shown by way of illustration exem- 
plary embodiments of the invention. Thus, these and 
other objects and advantages of the invention will be ap- 
parent from the description, both as embodied herein and 
as modified in view of any variations that will be apparent 

to those skilled in the art. 
Brief Description of Drawings 

[0065] Figure 1 shows an isometric view of an exemplary embod- 
iment of the instant invention. 

[0066] Figures 2a and 2b show a top view and a cross-sectional 
view, respectively, of an exemplary embodiment of the in- 
stant invention. 

[0067] Figures 3a and 3b show a top view and a circuit diagram, 
respectively, of an exemplary embodiment of the instant 
invention in a normal operational mode. 

[0068] Figures 4a and 4b show a top view and a circuit diagram, 
respectively, of an exemplary embodiment of the instant 
invention in an auxiliary operational mode. 

[0069] Figures 5a and 5b show a top view and a circuit diagram, 
respectively, of an exemplary embodiment of the instant 
invention in the storage operational mode. 



[0070] Figures 6 and 7 show isometric views of exemplary em- 
bodiments of the instant invention as an auxiliary battery 
attachment system for existing main batteries. 

[0071] Figure 8 shows a circuit diagram of an exemplary embodi- 
ment of the instant invention incorporating an automated 
controller. 

[0072] Figure 9 shows a circuit diagram of an exemplary embodi- 
ment of the instant invention incorporating an auxiliary 

discharge cycling system. 
Detailed Description 

[0073] | n the drawings depicted elements are not necessarily 
drawn to scale and alike and similar elements are desig- 
nated by the same and similar reference numerals 
throughout the several figures. 

[0074] The instant invention is directed to a multiple battery sys- 
tem, having a main and an at least one auxiliary battery 
combination. In a non-limiting exemplary embodiment 
the instant invention is dimensioned to be a standard 
twelve volt battery for auto, truck, marine and machinery 
applications meeting the original equipment manufactur- 
ers specifications. For instance, the non-limiting exem- 
plary embodiment, as shown in Figures 1, 2a and 2b, 
comprises two twelve two-volt batteries in a single battery 



housing of conventional size and proportion. The main 
battery 100 and the standby, auxiliary, or backup battery 
200 are contained in the housing 10, as further described 
herein below. Additional embodiments could include 
modifications to provide six-volt, twenty-four volt, thirty- 
six volt, forty-eight volt, seventy-two volt and the like 
main and/or auxiliary batteries. Additional configurations 
and variations in the number of batteries, voltage of the 
batteries, numbers of cells, relative power of each cell, 
and number of compartments containing the cells can be 
provided to suit a particular application and would not 
depart from the aspects of the invention. 
[0075] Figure 1 shows an isometric view of an exemplary embod- 
iment of the instant invention. In the exemplary embodi- 
ment shown in Figure 1, as well as in Figures 2-5, the up- 
per portion of the battery housing 10 contains the main 
battery 100 while the lower portion of the battery housing 
10 comprises the auxiliary battery 200. In the exemplary 
embodiment shown, the main battery 100 accounts for 
about three-quarters and the auxiliary battery 200 ac- 
counts for about one-quarter of the battery housing 10. 
The main battery 100 terminates in a main positive output 
110 and main negative output 120. The auxiliary battery 



terminates in a second or auxiliary positive output 210 
and a second or auxiliary negative output 220. Thus, the 
exemplary embodiment shown provides two positive out- 
puts and two negative outputs internal to the battery 
housing for each battery. 
[0076] | n the exemplary embodiment of Figure 1, at least one 
common positive post or terminal, in this case a set of 
common positive posts or terminals 310, and at least one 
common negative posts or terminals, here a set of com- 
mon negative posts or terminals 320, are electrically cou- 
pled to the first 110, 210 and second set 210, 220 of out- 
puts. The positive outputs 110, 210 are selectively cou- 
pled through switching device 300, as further described 
herein below. Additional exemplary embodiments can 
provide single positive common terminals and single neg- 
ative common terminals. In the exemplary embodiment of 
Figure 1, the coupling of the terminals 310, 320 to the re- 
spective outputs is internal to the battery housing 10. This 
coupling can be done in any suitable manner, for instance 
a bus coupling or bus bar or through a wiring connection 
or similar electrical coupling means. Additional batteries 
may be added and the coupling of the batteries may be 
made external or partially external to the battery housing 



without departing from the spirit of the invention. 
[0077] As depicted in the exemplary embodiment shown in Fig- 
ure 1, the common negative and positive terminals or 
posts 310, 320 protrude from the top and side of the ex- 
ternal battery housing so as to be external to the battery 
housing 10 and easily coupled to electrical connectors ex- 
tending from the electrical system (not shown). This con- 
figuration accommodates the electrical connectors for 
common vehicle and equipment electrical systems. Varia- 
tion in the placement, the number and the type of possi- 
ble posts or connections can be provided without depart- 
ing from the inventive aspects of the instant invention. 
One non-limiting example of such a variation would be an 
exemplary embodiment providing internal connections to 
the common terminals for systems and vehicles in harsh 
environments. 

[0078] The main positive output 110 and auxiliary positive out- 
put 210 are coupled to a switching device 300, which in 
turn selectively electrically couples in various operating 
positions the batteries 100, 200 and their respective posi- 
tive outputs 110, 210 to the common positive terminal 
310 based on various operating conditions and switch po- 
sitions. Each operating position corresponds to different 



circuit configurations for coupling the main battery posi- 
tive output 110 and auxiliary battery positive output 210 
to the common positive output post or terminal 310. 
[0079] | n the exemplary embodiment shown in Figures 1-5, 

switching device 300 is included in the housing. It selec- 
tively electrically couples the main battery 100 and the 
auxiliary battery 200 to the electrical system of the vehi- 
cle. Additional embodiments can vary the number of op- 
erating positions or location and placement of the switch- 
ing device 300. For instance, in additional exemplary em- 
bodiments the switching device 300 may be included with 
an attachment or separate housing containing the circuitry 
and auxiliary battery 200, as discussed further in relation 
to figures 6 and 7 herein below. Furthermore, for the sake 
of brevity in this description, reference is made to a 
three-position switching device 300 having first 350, sec- 
ond 360, and tertiary 370 switch positions. The relative 
number and position of the switch positions as shown can 
be changed or varied without departing from the inventive 
aspects of the device. Additionally, the switching of the 
switching device 300 may be automated through a control 
mechanism or circuit that senses the condition of the bat- 
tery system, as further discussed in relation to Figure 8 



herein below. Moreover, a periodic discharge system for 
the multiple battery system of the instant invention can 
also be added, as further described in relation to Figure 9. 
[0080] | n the exemplary embodiment shown with the three posi- 
tion-switching device 300, the switching device 300 has a 
first or normal operating mode or position 350. In this 
position the vehicle or equipment operates off the main 
battery 100 which is always receiving a charge from the 
electrical system of the vehicle or equipment when it is 
running and charging the auxiliary battery 200, as further 
described in relation to Figures 3A and 3B below. The 
switching device 300 would have a secondary or auxiliary 
position or operating mode 360, wherein the auxiliary 
battery 200 would be engaged as the sole source of elec- 
trical for the vehicle or device, as further described in re- 
lation to figures 4A and 4B below. The second or auxiliary 
switch operating mode or position 360 would be used for 
emergency back up when needed to start and or operate 
the vehicle when the main battery 100 is incapable of 
starting or operating the vehicle, equipment, or machinery 
or when cycling the auxiliary battery 200, as discussed 
below. Finally, a tertiary or storage operating mode or po- 
sition 370 would be provided wherein the switching de- 



vice 300 would disconnect both the main battery positive 
output 110 and the auxiliary battery positive output 210 
from the common positive terminal 310 when not in use. 

[0081] Figures 2a and 2b show a top view and a cross-sectional 
view, respectively, of an exemplary embodiment of the in- 
stant invention. In the exemplary embodiment depicted, 
each of the batteries is comprised of sets of cells con- 
tained within a main compartment 109 and an auxiliary 
compartment 209, respectively. The main battery com- 
partment 109 and auxiliary battery compartment 209, lo- 
cated one above the other, however, the relative position 
of each compartment can be varied. The first set of six 
two-volt main cells 101-106 is coupled in series to form 
the main battery 100. The second set of six two-volt cells 
201-206 is also coupled in series form the standby, aux- 
iliary, or backup battery 200. The first set of six main cells 
101-106 that form main battery 100 terminate at main 
positive output 110 and main negative output 120. Simi- 
larly, the second set of six auxiliary cells 201-206 that 
form the auxiliary battery 100 terminate at auxiliary posi- 
tive output 210 and auxiliary negative output 220. 

[0082] jo maintain the electrolytic fluid levels of the main battery 
100 and the individual cells 101-106, an at least one thin 



channel or tube, tubes 111-116 as shown, is provided to 
the main battery 100 or each of the individual cells 
101-106 of the main battery 100. Similarly, to maintain 
the electrolytic fluid levels of the auxiliary battery 200 and 
the individual cells 201-206, an at least one thin channel 
or tube, tubes 211-216 as depicted, drop between the in- 
dividual main cells 101-106 of the main battery 100 to 
act as fill tubes for the electrolytic fluid and act as a vent. 
The fill tubes or channel can be varied in both number 
and length to suit particular space and manufacturing 
constraints, but permit the venting of gasses and the 
maintenance of electrolytic fluid levels. Additionally the fill 
tubes or channel may be capped or uncapped, as is known 
in the art. 

[0083] Figures 3a and 3b show a top view and a circuit diagram, 
respectively, of an exemplary embodiment of the instant 
invention in a normal operational mode. Figure 3A shows 
the device in a first switch position 350. In this first, main, 
or normal switch position or mode 350, indicated in the 
circuit diagram of figure 3B at switch position SI, the 
main battery 100 and auxiliary battery 200 are electrically 
coupled in parallel. The electrical system (not shown) is 
coupled to common positive post 320, which in turn is 



coupled to the switching device 300. The switching device 
300, when in the SI position or normal operating mode 
350, connects both the main positive output 110 and the 
auxiliary positive output 210 to the common positive post 
320 and, thereby, the electrical system (not shown). Both 
the main negative output 120 and auxiliary negative out- 
put 220 are coupled to the negative output post or termi- 
nal 320 is coupled back to the electrical system (not 
shown) to complete the connection. 
[0084] The two batteries are coupled by a one-way charging cir- 
cuit 400 that precedes the auxiliary battery 200, as indi- 
cated in the circuit diagram of Figure 3B. The one-way 
charging circuit 400 is a one-way circuit allowing for elec- 
tricity to pass from the electrical system of the vehicle 
(not shown) to replenish the auxiliary battery 200. As the 
electrical system of the vehicle (not shown) is providing 
the current needed to run all the auxiliary equipment, it is 
simultaneously, through the one-way charging circuit 
400, also providing a full charging voltage to the backup 
or auxiliary or standby battery 200 as well as preventing 
any discharge from the backup or auxiliary battery 200. 
Effectively, the one way charging circuit 400 is a one-way 
electrical valve permitting electricity to flow into the auxil- 



iary battery 200 in the main or first switch position 350. 

[0085] The one-way charging circuit 400 provides the full current 
to the auxiliary battery 200 for charging. This is a signifi- 
cant departure from prior systems that disclosed variable 
coefficient resistors and the like in series with low capac- 
ity diodes, as these prior systems could only provide a 
very small amount of power to the respective standby or 
reserve battery. Unlike the prior designs that slow the 
charging current to a trickle charge, the instant invention 
utilizes a charging circuit that allows for the full current 
flow to both the main and auxiliary batteries simultane- 
ously to allow for a speedy recovery of both batteries. This 
does not, however, limit the device from incorporating 
current regulating components to vary the amount of 
charge in the circuit, through the charging circuit, or to 
either of the batteries. 

[0086] one exemplary embodiment of the one-way charging cir- 
cuit 400 is a circuit that includes an at least one one-way 
charging diode 410. The one-way charging diode 410 can 
be, in an exemplary embodiment, but is not limited to, an 
at least one silicone rectifier. The at least one silicone rec- 
tifier as the at least one one-way charging diode 410 
would allow for the full current provided by the electrical 



system of the vehicle to reach the auxiliary battery 200 for 
recharging, while generating a minimum heat load and 
preventing the main battery from draining the auxiliary 
battery 200. The at least one silicone rectifier can be of 
any amperage and any voltage as dictated by the amper- 
age and voltage of the electrical system of the application. 
For instance, silicon rectifiers having amperage ratings of 
between about twenty-five and ninety-five, can be used 
for example in twelve-volt auto, light truck and marine 
systems. A non-limiting example is an exemplary embod- 
iment for conventional twelve-volt automobiles that, for 
instance, uses a silicon rectifier having a forty-five amp 
rating as the one-way charging diode 410 as a part of the 
one-way charging circuit 400. 
[0087] Additional charging circuit configurations could include, 
but are not limited to, an at least one high capacity one- 
way diode 410 coupled with an at least one high capacity 
heat sink as the one-way charging circuit 400. As an al- 
ternate charging circuit configuration the combination of 
an at least one high capacity diode 410 would need to be 
coupled to a suitable heat sink or similar heat dissipation 
device that can handle the high amounts of heat gener- 
ated by the diode. Having a high capacity diode is critical 



as the higher amounts of heat might be unsafe if the 
diode is mounted alone or in too close a proximity to the 
volatile components of a battery. As the amount and rate 
of heat dissipation is greatly affected by a wide range of 
parameters associated with the application, the size and 
placement of the high capacity diode and the heat sink 
can vary greatly. Various design parameters associated 
with the diode environment, including but not limited to 
the proximity to plastics and volatile chemicals, the size 
of the at heat sink or sinks, the diode size, the location of 
the battery, the environment of the battery, and other pa- 
rameters can be used in determining the size and ratings 
of the high capacity diode and heat sink combination and 
placement of the combination within or without the bat- 
tery housing. 

[0088] Figures 4a and 4b show a top down view and a circuit dia- 
gram, respectively, of an exemplary embodiment of the 
instant invention in an auxiliary operational mode. An op- 
erator or a controller manipulates the switching device 
300 to the second or auxiliary position or mode 360, rep- 
resented by switch position S2 in the circuit diagram of 
Figure 4B. This electrically couples the common positive 
terminal 310, and thus the electrical system of the vehicle, 



to the positive output 210 of the auxiliary battery 200. 
The connection isolates the auxiliary battery 200 from the 
main battery 100, as the charging diode 400 prevents 
electrical current from the electrical system of the vehicle 
(not shown) from flowing into the main battery 100 while 
in this operating mode. Again, this circuit is significantly 
different from previous devices that dump the reserve 
battery into parallel with the discharged main battery. 
[0089] These previous attempts have all disclosed applying the 
standby battery in parallel to the main battery. The prob- 
lem with doing this is twofold. First, if there were a short 
or a dry cell in that main battery, that type of circuit would 
short the backup battery preventing it from starting the 
vehicle. Moreover, even if the electrical system and main 
battery were in good condition, the standby battery of the 
prior art would be saddled with both the load of the 
starter and the load of the discharged battery. This weak- 
ens the standby battery taking away needed electrical 
power. By isolating the auxiliary battery 200 from the 
main battery 100 in the auxiliary mode 360, the invention 
permits the fully charged auxiliary battery 200 to be used 
independently to start the vehicle or device. Once started, 
the operating mode can be manipulated back into the first 



or main operational position 350 and the full electrical 
energy of the electrical system of the vehicle can be put 
into charging both the main battery 100 and the auxiliary 
battery 200. Additionally, failure to continue operating in 
the normal operating mode would be an indicator that a 
short or electrical system failure has occurred, as further 
described herein below. 

[0090] Figures 5a and 5b show a top down view and a circuit dia- 
gram of an exemplary embodiment of the instant inven- 
tion in an auxiliary operational mode. An operator or con- 
troller manipulates the switching device 300 to the ter- 
tiary, auxiliary, or storage position 370, represented by 
switch position S3 in the circuit diagram of Figure 5B. This 
position provides for disconnection of both batteries for 
storage. The S3 position disconnects the main positive 
output 110 and the auxiliary positive output 210 from the 
common positive terminal 310 and, thereby, the electrical 
system of the vehicle or equipment. This is useful if the 
vehicle or equipment is being placed in storage for in- 
stance or if the battery is being stored. 

[0091] Figures 6 and 7 show isometric views of alternate exem- 
plary embodiments of the instant invention employed as 
an auxiliary battery attachment for existing main batter- 



ies. In the further exemplary embodiment depicted in Fig- 
ure 6, the circuitry, switching device 300, and auxiliary 
battery 200 are provided as a backpack battery attach- 
ment system. 

[0092] The conventional main battery 1000 does not share a 
common housing with the auxiliary battery 200, but in- 
stead the two are coupled through positive coupling 330 
and negative coupling 340, and a common circuitry hous- 
ing 509. The circuitry housing 509 is hung from the con- 
ventional main battery 1000 and its existing positive out- 
put 1100 and negative output 1200. This allows applica- 
tion of the invention to existing conventional batteries. 

[0093] The exemplary embodiment of the attachment device 

shown in figure 6 is coupled to the existing main battery 
1000 by disconnecting the electrical leads (not shown) 
coming from the vehicle or machinery and applying the 
leads to the common negative terminal 320 and common 
positive terminal 310 of the exemplary embodiment, lo- 
cated externally on the common circuitry housing 509 in 
the embodiment depicted. The exemplary embodiments 
depicted in both figures 6 and 7 have the same switching 
device 300 as the previously discussed exemplary embod- 
iments, but only six cells comprising the auxiliary battery 



200 are enclosed within the circuitry housing 509. Auxil- 
iary positive output 210 and auxiliary battery negative 
output 220 are also enclosed in the circuitry housing and 
electrically coupled to the common positive terminal 310 
and common negative terminal 320, in a manner similar 
to that discussed above in the previous exemplary em- 
bodiments. The circuitry housing 509, the one-way 
charging circuit 400, and the switching device 300 can be 
provided to perform all of the same functions of the pre- 
viously described exemplary embodiments of the instant 
invention, along with the same variations. 
[0094] This includes similar one-way charging circuits 400, that 
can include at least one one-way charging diode 400 and 
similar switched circuit configurations with positions SI, 
S2 and S3, as described in relation to Figures 3b, 4b, and 
5b. Similar amperage ratings and voltages for various ap- 
plications can be utilized in the exemplary embodiments 
of the attachment system. This provides similar function- 
ality from the attachment system embodiments of the in- 
stant invention. The positions would include a first, main, 
or normal operating mode or position 350 in which the 
vehicle or equipment operates off the main battery 1000, 
which is always receiving a charge from the electrical sys- 



tern of the vehicle or equipment and charging the auxil- 
iary battery 200; a secondary or auxiliary position 360, 
where the auxiliary battery 200 would be engaged as the 
sole source of electrical power for the vehicle or device; 
and a tertiary or storage position 370. The second or aux- 
iliary switch position 360 would be used for emergency 
back up when needed to start and or operate the vehicle 
when the main battery 1000 is incapable of starting or 
operating the vehicle, equipment, or machinery. Thus the 
attachment device would provide a retrofit version of the 
instant invention, requiring no modification or conversion 
of existing vehicle or machinery electrical systems, while 
providing identical performance to the exemplary embod- 
iments of the multiple battery system. 
[0095] The shape and configuration of the exemplary embodi- 
ments of the attachment system can be varied to fit the 
specific space constraints of various applications. For in- 
stance the further embodiment of Figure 7 is horizontally 
oriented so as to sit atop the main battery 1000 rather 
than hang from the side. The elements of the exemplary 
embodiment of the attachment device shown in Figure 7 
are similar to the exemplary embodiment of the invention 
shown in Figure 6, the conventional main battery 1000 



does not share a common housing with the auxiliary bat- 
tery 200, but the two are coupled through a common cir- 
cuitry housing 509 and couplings 330 and 340. The prin- 
cipal differences being that the auxiliary battery 200 and 
couplings 330 and 340 sit atop the main battery 1000. 
Additionally, as mentioned above, the location of common 
positive and negative terminals 310, 320, the auxiliary 
outputs 210, 220 and, to the extent that the existing con- 
ventional battery may allow, the main battery outputs 
1100, 1200, the type of switching device 300 and the 
voltage rating of the auxiliary battery 200 can be varied 
without departing from the spirit of the invention. Figure 
8 shows a circuit diagram of an exemplary embodiment of 
the instant invention incorporating an automated con- 
troller. In addition to the switching device 300 and cir- 
cuitry disclosed previously, an additional control system is 
provided for automated control of the system. A controller 
700 is provided, this can for instance be, but is not lim- 
ited to, a microprocessor. The controller 700 is coupled to 
at least one sensor in the battery system to sense the 
condition of each battery through these connections. 
[0096] The controller 700 monitors and detects various operating 
conditions of the batteries through an at least one sensor. 



The at least one sensor can include, but is not limited to, 
any of an at least one main battery, auxiliary battery, and 
switch sensor or any additional sensors. The controller 
700 can continuously monitor for example, but not lim- 
ited to, any of the following parameters with any of the at 
least one main, auxiliary, or switch sensors: the auxiliary 
battery voltage, the main battery voltage, the auxiliary 
battery cold cranking amperage, the main battery cold 
cranking amperage, temperature, vibration, current, the 
switch state, the switch position, and the condition of var- 
ious flags and various timers within the system. In the ex- 
emplary embodiment of Figure 8, an at least one main 
battery sensor is provided. The at least one main battery 
sensor is shown as two main battery sensors 710,720. 
These measure the voltage through main battery sensor 
710 and the cold cranking amps through main battery 
sensor 720 of the main battery 100. Also in the exemplary 
embodiment, an at least one auxiliary battery sensor is 
provided. The at least one auxiliary battery sensor is 
shown as two auxiliary sensors 730, 740. These measure 
the voltage, through auxiliary sensor 730, and the cold 
cranking amperage, through auxiliary sensor 740, of the 
auxiliary battery 200. Additionally in the exemplary em- 



bodiment of Figure 8, an at least one switch position sen- 
sor 750 can be provided to sense the position and condi- 
tion of the switching device 300. 

[0097] | n eacn case the sensors 710-750 communicate with the 
controller 700 providing various parameter inputs. Upon 
detecting parameter inputs that match pre-programmed 
conditions, set through flags, triggers, timers and other 
common control elements, the controller 700 sends a sig- 
nal to switching device 300 to change the state of the 
switching device 300. The controller 700 then verifies the 
result of the change of state. The switching sensor 750 is 
connected to the controller 300 to relay relevant data on 
the switching device. 

[0098] Figure 9 shows circuit diagram for an auxiliary battery 

discharge cycling system for a still further exemplary em- 
bodiment of the instant invention. The still further em- 
bodiment of the instant invention is provided that in- 
cludes an auxiliary battery discharge cycling system 800. 
This discharge cycling system can, for instance, be in- 
cluded as an automated auxiliary battery discharge cycling 
system, as shown in the exemplary circuit diagram of Fig- 
ure 9. In other non-limiting examples of exemplary em- 
bodiments, the discharge cycling system can be incorpo- 



rated as part of the controller 700 shown in figure 8 or as 
a separate manual discharge unit or through simple in- 
structions to the operator to periodically run the vehicle in 
the second or auxiliary operational setting in an auxiliary 
setting for a short period of time. 
[0099] The auxiliary battery discharge cycling system 800 would 
operate to ensure the longevity of the auxiliary battery 
200 by periodically engaging the auxiliary battery 200 to 
start and/or operate the vehicle or equipment. Such a sys- 
tem can include a timer 820 coupled to a switching device 
300, the timer 820 periodically activating the switching 
device 300 which in turn switches the system to the auxil- 
iary operational mode 360 for a short period of time, as 
described above in relation to figures 4a and 4b. The sys- 
tem would operate to periodically provide for a slight dis- 
charge the auxiliary battery 200 in the auxiliary-operating 
mode 350. By providing for a slight discharge, the auxil- 
iary battery 200 would be lower than its peak voltage and 
would then need to be recharged by the battery system in 
its first or normal operating mode, as described above. 
This would help extend the life of the auxiliary battery by 
maintaining the condition of the electrodes and keeping 
the electrolytic solution active. The exemplary embodi- 



merits employing the auxiliary battery discharge cycling 
system 800 in its various forms would only operate for a 
short period of time so as not to accidentally run down 
the auxiliary battery 200. 
[0100] The instant invention also acts as a discharge condition 
indicator. If an operator were to utilize the auxiliary bat- 
tery 200 to start the vehicle or machinery, they would 
switch to the auxiliary circuit position 360 or S2 in the cir- 
cuit diagrams. Once the vehicle started the user would re- 
turn the switching device 300 to the normal or main oper- 
ating position 350, engaging the circuit associated with 
the normal operating position, in order to charge both 
batteries to full capacity. If upon returning the switching 
device 300 to the normal operating position 350 the en- 
gine were to stop running, it would indicate a general op- 
erating failure in the electrical system, for instance a bad 
alternator or generator. At this point the operator would 
be able to return the switching device 300 to the auxiliary 
position 360 and engage the auxiliary battery 200 to sup- 
ply the needed energy to start and run the vehicle or 
equipment from the auxiliary battery 200 allowing a cer- 
tain amount of operating time, depending on the applica- 
tion, to obtain service. Thus the system allows for in- 



creased safety for a traveler, giving sufficient time, for in- 
stance, to get a car off the road and home or to a service 
station. The embodiments and examples discussed herein 
are non-limiting examples. The invention is described in 
detail with respect to exemplary embodiments, and it will 
now be apparent from the foregoing to those skilled in 
the art that changes and modifications may be made 
without departing from the invention in its broader as- 
pects, and the invention, therefore, as defined in the 
claims is intended to cover all such changes and modifi- 
cations as fall within the true spirit of the invention. 



